.mB*mmff (jp> «2) ^ # |^ ^ ^ (a) (wmomkmrn^ 

4^^2001-308165 
(P2001-308165A) 
(43)^ B ip^lS^llH 2BC2001.il. 2) 



(51)Inta' 
HOIL 21/68 
C2 3C 16/458 
HOIL 21/3065 

// HO IL 21/205 




F I 7-7>F (^) 
HOIL 21/68 R 4K0 3 0 
C 2 3 C 16/458 5 F 0 0 4 
HOIL 21/205 5 F 0 3 1 
21/302 B 5 F 0 4 5 

mtm^ iii««<osc2 ol e m> 


(21)iUH»# 


fMiZOOO- 1 18582( P2000- 118582) 


(71}UKA 000183266 










^&12^ 4 ^ 19 B (2000. 4. 19) 








(72)9Kn« ««« 


















(74)ftaA 100064908 












F^-A(!^) 4K030 GAD2 KA46 






5F004 AA13 ^15 B826 BB29 






5F031 CA02 CA05 HA02 HAD3 HA17 






UA28 UA32 






9^45 AA08 E»04 EH08 EK09 QI09 


(54) [%9Q«>«li:l 







(57) imm] 

«6e« 2 1 Rv^^mm 2 3 ^v^m u, » 

«(rlE«feB«2 1 i:^«Pffi2 3 4:«l^-f5*l-!|sfi:l^ 

2 7^fl^figL, iikl^-C-, flfII2J»®$t^i:iffe^«^2 7Sr 



(a) 



(0) 



(b) 27- :^ ,r 



22" 

2O-27 



(27) 




(2) 



*S§8 2001-308165 



im^m 21 -fe 7 ^ :y ^ 

hta^ }humm^Mjm tL mm-r ^^t t-r^ 

[0 0 O ll 

< ^ffitcMitt-^ci ^;i>5ojtg/^H^-ir >^>$^oK5g;^fe{c||| 
[0 0 0 2] 

itt^, IC. LSI. VLSI^O^ig 
:feV>Ttt. «*t^3|sf$:ltfe-fo^taiS^rttc»fip-r6yti6 

^ i^ir ffl ^ ttr V > ^„ 

[0 0 0 31 wOOJ:9^fci^•fe>^^5'^cti. ^:<7)rtg|i(w«ffif 



[0 0 0 41 

/<c«ig<:ot>(^:d5^«bnTv^^o ia3JC7jx-r-t^-fe:/i5' 5 
«<^iW«r«6B-r5^i6(0«6B«i fc. rco«E« 

«!lJi2^. ^coi|>mttj*-g^Sije2tcg!-t-6J:9i^. fltrIB 
:£«F«3lcSi9:$it. m«^«®i4g^'&S«Je2P^(:i#^*& 
-r-5*&®ffliffi^4, 4 <b;^>e>?:^^o ft9fS«fiffil»l. 

[0 0 0 51 bd^L*;^5ib. z.to^omm^mm-'^'zf 
^5^c:^o^^T^l. ttrfa«gBtsi^6j:T/5: 

3 <h hViPch^ hf^^ JglH^JK^^JS 2 tc: J: 

Og^'&^tLSfct^-CfcSO-T?. ttB«l ^5:«f«3<!t:0 

^:7^^X-=e;55gAL. rtSI5mil2;d5;^;^^r7X-^tc$ 
^ $ ti.Tt 19 . «tfi« 1 ^ 3 i: cog|^#® ;6??Rgl ^ 

i\.^fi.}^(Dm^ty^ . ^^^^ ^(oMU-k.^. lt:/7X 

^c;^;^^:/7X•^^;*sgAL/^v^J; 5^-r5^^^S;i5feo 

[0 0 0 61 m7L\t. 0 4 joJ:U5!l5JCl^$nS<t 5 

v>?i 1 a^^Jt. ::ntcj:i9R«<^o|yig|5i l.b^K 
tt^flliSt rottfifil lODDlFPl 1 brt(c, «m 

ttS^^gl 2. ^^J:t/^mffl«^l 4. 14 7)5J||fia^ix 

«1 3^. «B«1 IcODDgpi 1 bmPfl/^<. 

[000 71 >js:^i^tifltfis*lf t;l«^T/^$i^/ct>(7:)-e 
<. »S:fttt*3J:U^W>^7Xn?'ttlrffittfc®ffirt«S^ 
txh^o 

[0 0 0 81 
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Mofco Wh. Mio%Mlcioi>-CI^. «ttW)|sf^«M 
[0 0 0 9] |S2co5IW^c:^oV^T^i. -fe^ ^ 5/^5^:^^^ 

[0010] 

^-t-:/^ 2 5t^. «*^«3|6f«r«fea-rs«feBffi2 1 i:. r 

^J:5t-LT^ttbttfc*&mffliBir-2 4. 2 4tf>^hti: 
5o ^UT. ±l5«a«2 1 ^±fB^j^«2 3 <bJl> r 

s*tj|6fi;ij;i9*sife»tte (2 7) {zx^xm^-mt 

^tiXtf^^'h(DXhl>o 

[ 0 0 1 1 1 ±ia«gs 2 1 Rxj^^i^m 2 3 ii. ^(om 
^m^tr/ul:=•^M.mm^^»tLxa. m^m'^tsti^ 



(Y2 03) . i3)\^-yr (CaO) . -^if^i^r (M 

go) . (s i c) . ^^J'^r (T i oi) f>> 

bmS^i^/clffi^yh^i2ffiJ^^±«r-&f+■C0. 1-1 

[0 0 121 s(riaite»«-s (2 7) j^. ±iattBffi2 1 

<b^j^ffi2 2t(Dm^u. 't^j:t>h\^nmm2 2mfS.^ 

r>. ±tBttB«2 i&t/5:«F«2 3 a:l^--*>sv^tt£)a 

^:fy>m-(oif^mi&mum^h^j:^h<Dxh^o zz\z^ 

j^S2 3 ^mfS.'r^i^m^:x^(o^n<o^^&f>^ 5 osft 
l5S:itS2 3^75?^<k:T/u^^^7i.-c«^$tt^^-&. 

[0 0 131 iii2f^gpmii2 21*. m^^^^^$-y:r# 
m. mmmm^'^xmi^p^n^iim-r^iti^(r>\i-^m 

^<Dmmj^^mf}^hm^^tix\^^^o 

[00 1 41 ±IB^affl5^^F-2 4. 24t*. I^gismil2 
2t;imi?it^fltJ^-r^fcJ6JC^itjbtL/ct><OT% ^colS. 

rtSFP®ffi2 2<o?i^<*^. ^« (IP*> 

<ov>i*ncD:$'^ycortgpmS2 2 ^-T'St^i^) {c^K^d^m 
r(7:);^mffl«^2 4Ji. JitB(Ort«fl5«ffi2 2«r 

[0 0 151 JJktC. Z,(DXoti:^-^':f^ 2 5(omi^:^^ 

h<oxh^o ^-f, T/i^^-rm^^i^'^mitTyi^^^^^ 
mm^2 i;Rt/^«p«2 3^f^SJr^o :i<^#^> fltifB 

mf^'t^zt\zx<^xmmm2 iRxj^^n&23^m^ 

Ztt-X^^o Z(Dt^. $?*L<I*. «B«2 lO^t 
® («<^^**<50^Bc5) 0iumaT^<f^ 

loo 1 61 »:v^T% ±KXfipffi2 311, ^ih^mmi^ 
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e^m^-r^o CCDS^?L2 6, 2 6co^ift:frtt«. » 

xffigji, iiS(DAnx)itai? J: < . "9 i o o 

yo-eimX-e^-So **5. H3e?L2 6. 2 6CO#»fi5rg& 

[00 171 8:i^-T?. JS&mffl«^24^. Jiiex«p<^2 

9tCf^®i-t-^o *^®ffl«^2 4cDf^®J:^fe<!:LTIl. ^ 

»*Ll\ ^fc, j^SffiJSiF-2 4Sr^JR«!iri-S»^t^ 

OT% 0*:xm^ (J I S) OSSp^^U-^^U-C^y 

too 1 81 f^i!!Lfc«&«fflJS^2 4. 2 4$:. 

^jttS2 3CO0S7L2 6, 2 6 (C^i^iZ^tPo ^^^1-. 
ffiiiSg^ 2 4, 2 4 l^mi^yh-^MzSJ^^ 2 3 O^SOBIf 
tctafS«&«ffi*S^ 2 4, 2 4 <J: 5 

SJ^ii^u, ^i^Lri^gi5m<i?g^^2 2* Sr^^-r 

m<4ir ^ ^ ^ ;^^i^iS^^Jlt^»«^BBiS br F^Sim 
SSrSiS'rsti'g^l-^s r*Lb^*&mffliB^F2 4. 2 4 
[00191 ^/c. 2 3 ±(?:>rta5®«iJl^^S 2 

t'^m-<o'i^%ViP(^'^t^^m^m2i^r^m'^. 

l6»«-S2 7S:?l^^'rSJ:iJi, «^Jx.l^. i:l2^m«2l 
i:JifE^}^:K2 3 ^;<)5T/U^-:^^3e*r*fl^^^tirv^^ 

^»Lyt^ffi?pj. ±iette«2 i i:±E$:«F«2 3 i:75« 



[00 2 01 F^SemUJl^fi^® 2 2 * RCFJfe&ttJS 

2 7 srjgfifc 2 3 ±ic. mmmm&^m 2 

2 • Rt/lfe»Wg 2 7 4:^ UT. ttSS 2 1 SrS*a:fc 

•ti:-5r^*<. *DffiT-C(OfR^^So;V'-e. «B«2 1 i: 
2 3 t og^-g^-i^ib^it^r^ r h i)-^^ r 

Ar. He. Na /j! if<^)^fStt»fflSCT?fe5<0;65»* U 
v\ ;^pjE;f^fi5-'i OMPa;65^^L<, fIfttoS 
mSlll 6 0 0 — 185 O'C^&^MSLl^^ 

[00 2 11 -^tLX. 3:«F«2 3±*;i?e*s 

msL^Kx. m.'^Mwstm^mi(r>^^nm2 2 i: 

±iB:$:l^S 2 1 ^T>*«g®« 2 3 li. ±ISitei^ 
«'^2 7^/M^rg§^-(*:^b^;h,6o ±ie*^®ffl 
iiS^ 2 4 , 2 4 li. :^DlXT-C<?5^^S-eS*S&J* LT 
jE2 3(0@;t7L2 6. 2 6(C@;e^t^^o 

[0 0 2 2] :i<Dj: 9?'<^-9-ir:r<5'Oj^it:^&t::J:nt^. 

«g«2 1 }i'xn^2 zt(D^^m\^. m^^s^-r 

/,^'5ite^ttS2 7;ii5^ttbixT. rcote^W^2 71CJ: 
«B«2 1 h%nWL2 3 ^^i^^-g^-^^b^nfcJ^. 
«g«2 1 h^nWi2 3 <>:cDg^^#Di;&^f>> iS:^^'f'7 
y^-^^-hl^-^-f^ 2^HU\Z.^7<^^f^<. t^UnM2 

2;&5::tL^tc^b^ttS^<!:r^?fci\ <fco-c. ^Bte 
2 1 ^ 2 3 <Og§^*®d5«ft«5?ttS r /j: < . 

p^/g^$Hfc(^a5m<S2 2;ef5s»*km^«6®^i^^*^ 

fl^"^^^ 2 5o5Si3t*ffiJcJ:m^. ±|5^«f«2 3 h 
±fS«B« 2 1 <h ite^ttg 2 7 d J: %m^m^— 
{$^b^ti>6tj<7)T*fo60i?. i**coj:plc. 

<^i^«FSU/j:x*^i£:^iit^"f. w^fmmr^^h^^^ 

[0 0 2 31 

(II^EW 1 ) )^^T. SPSS 2 2 i^»m^ir ^ fflm® 
r^^mffiiSST-of^Kj r/u^-^td* (¥*^Si^o. 2/i 

oSSSP. y tf/ur>'u=»— 5 oaffigp<t^iS 



(5) 
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JSL. m,^2. 5mm. 5 mm<D^ttr/U ^ ^ 

m^2 4t\^tio f^mniEMi 70 ox:. je;/32omp 

[0 0 2 4] r^^pgcDf^Kj Tyu^-:hjf&* 
ii:S2 3 0mm. i?S 5 mm<DR«4^^ryU^':f-j^JIS«^ 

3|g«^t::^ i^Sffl«8T-2 4. 2 4*ffi;^ji;^. S^t-T-S^ 

[002 51 r«fcBfi(Df^»jj ±|Er/l. 5 
c?D^l^«2 3<D{^®!*i^(wiSi:r. ii:S2 3 0mm. W 
$5mmOR«^^r/^^:^S^«g(*:^^#fCo ^S^VnTn C 

^*sf4^$s!o«e«2 1 ^ntc. 

[00 2 61 r-ftifkj ±|e:£ 2 3 jc^is $ H:^^ 

i2@^^2 6. 2 etc. ttlfEO*^affiiffi^2 4, 2 4^ 
JfUiZi^. ffii^iZi^^S^Lyc^o JSfcl/^-C\ 112- (b) tc 
^i-J:^*-. rojfSmffidS^2 4. 2 4 

nWm2 2bf^^X.o. 4 0fifl:%<Z)r/i-^'^*&7^^ 6 
^^^2 2' ^?l^^LfCo »:V>-C. 5:«P«2 3±(D±|S 

i^gi5Sfii2 2?i^^««cJeji^<D®«jc. r/w^^«&* (5p 

*&aS0. 2 Mm. :^^^b^x|| m) Si) ^f^/i- 
Ii!2- (c) tc^-r<t7t::> wOP^gpii^fl^Rg® 2 2* 
^2 3 tt&m^2 1 t^mi^^t>'^X. ^-y h::^i^:^kc 

2 5^f^iiiLfco ^(Dt^comEEs ^Mm^km^. urn 

1 7 5 0t:. mti7, 5MP a<7>*m-TtTofCo 

[0 0 2 7] rifffij z<oXo{cLxi^m^titi'^±y 

^2 5<Dm'^wrm^sEMmm\^t:it:z^^ sfrismBS 

2 1^, mffi5:fiF«2 3^, gtlia^S;ffliffiiF-2 4, 2 4 



:K<D^y:K'^^\:LX 5^ra®LyS:«. •th-fe:/^2 5Sffi 

<Dtt<*«ra«««L. ^'^:r^2b(ommnwL 

0. 13Mm) , K«^;^t^<kL/^V^ 0. 0 

3MPa. ^mkO. 03MPa) Z^tf^^h. Kffi^ft 

[002 81 (ittfifW) ±,^(r>t/mmm 2 7 sr^^aE*■fr 

[0 0 2 91 

[112] (a) (b) (c) :^^m(OV±':f^(Dmm: 

[0 3] vt^(D'^'^y^(D-m^7f:-rmmmxh^o 
im4] vt^<Di)-t'^^(D-mi^^n^mmm:i6xrj 

[12 5] '^^<D^±:f^<D-m\z,:toi'f^mW^isXXf 

2 1 mm^ 

2 2 F^^SIl 

2 3 5:«pffi 

2 4 

2 5 -^^-^^ 
2 6 ©^?L 

2 7 &mum 
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